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PURPOSE: To conduct the detection quickly and accurately in clinical examinations, esp. those 
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CONSTITUTION: The objective probe consisting of a probe for a DNA or RNA nucleic acid having a 
specific sequence. The second objective method for detecting Staphylococcus aureus using this probe. 
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need for any medium for specimen transport. 
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* NOTICES * 

■ t 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1 ] The probe for Staphylococcus-aurei (Staphylococcus aureus) detection characterized by being 
DNA or the RNA nucleic acid probe which has the array of the following ** thru/or **, or its 
complementary sequence. 

10 20 30 40 50** XGAGXAACAC GXGGAXAACC XACCXAXAAG ACXGGGAXAA 
CXXCGGGAAA 60 70 80 90 100 CCGGAGCXAA XACCGGAXAA XAXXXXGAAC CGCAXGGXXC 
AAAAGXGAAA 1 10 120 130 140 150 GACGGXCXXG CXGXCACXXA XAGAXGGGAX 
CCGCGCXGCA XXAGCXAGXX GGXA 1020 3040 50** GAGXAACACG XGGAXAACCX 
ACCXAXAAGA CXGGGAXAAC XXCGGGAAAC 60 70 80 90 100 CGGAGCXAAX ACCGGAXAAX 
AXXXXGAACC GCAXGGXXCA AAAGXGAAAG 1 10 120 130 140 CAGGXCXXCG 
XGXCACXXAX AGAXGGAXCC CGCGXCGAXX AGC 10 20 30 40 50** GGXCXXCGGA 
XCGXAAAACX CXGXXAXXAG GGAAGAACAX AXGXGXAAGX 60 70 80 AACXGXGCAC 
AXCXXGACGGXACCXAAXCA GAAAGC 10 20 30 40 50** AXGGAGGAAC ACCAGXGGCG 
AAGGGCACXX XCXGGXCXGX AACXGACGCX 10 20 30 40 ** AGXGXXAGGG GGXXXCCGCC 
CCXXAGXCXGCAGCXAACGC AXXAAGCA 10 20 30 40** AGCAACGCAA AGAACCXXAC 
CAAAXCXXGA CAXCCXXXGA CAACXCXA 10 20 30 ** CXXAAGCXXA GXXGCCAXCA 
XXAAGXXGGG 1020 30 40 ** XCAAAXCAXC AXGCCCCXXA XGAXXXGGGC XACACACGXG 
CXACA 10 20 30 40 50** GXGAAXACGX XCCCGGCCXXXCXGAXXCAG CGXCCCGCCA 
XGCACGCGCA 60 70 80 90 100 CGAGXXXGXA ACACCCGAAGCCGGXGGAGX 
AACCXXXXAGGAGCXAGCCG 1 10 120 XCGAAGGXGG GACAAAXGAX (in a DNA array of any 
array, in X=T:RNA array, it is X=U) 

[Claim 2] It is the probe for Staphylococcus-aurei (Staphylococcus aureus) detection characterized by being 
15-35 which are guided from the array indicated by claim 1 , DNA which has the array of 1 8 to 24 
nucleotide, or its complementary sequence preferably, or an RNA nucleic acid probe. 
[Claim 3] The Staphylococcus-aurei (Staphylococcus aureus) detection approach characterized by carrying 
out hybridization of the probe for Staphylococcus-aurei (Staphylococcus aureus) detection indicated by 
claim 1 or 2 to the nucleic acid belonging to the stock which denaturalized when required at first in the case 
of the duplex chain, and which should be identified, and performing alternative detection or identification. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the detection of Staphylococcus aureus in a clinical 

laboratory test especially the inspection concerning food poisoning, or food evaluation. 

[0002] 

[Description of the Prior Art] In detection of Staphylococcus aureus, when a specimen is a patient's vomit, 
feces, food, or wiping ingredient, by the time it identifies Staphylococcus aureus, actuation of resulting in 
culture pure and check culture through enrichment culture and isolation culture will be performed, but the 
time amount which each [ these ] culture time amount takes is 18 - 24 hours, and if it is made the total 
duration, it has also required the thing long time for about four days. Moreover, the biochemical trial in 
check culture is also an aerobic check, a VP reaction, reduction of a nitrate, and Tween80. It is necessary to 
investigate hydration, hyaluronidase, and sugar decomposition, is operationally complicated, and is an 
approach with many problems in respect of time amount or costs. 

[0003] In order to solve the above-mentioned trouble, the DNA probe method or hybridization method 
which used the oligonucleotide has come to be tried, for example, Kohne[— one approach Biochemical 
Journal 8:1 104-1 1 18(1968)] and others prepares the probe of a rRNA array arguing - **** - Pace and 
Campbell[~ Journal of Bacteriology 107 : 543-547(1971)] It is arguing about the hybridization method for 
quantifying extent of the homology of rRNA from a different bacteria kind, and such homology. Sogin 
[Journal of Molecular Evolution 1 [ furthermore, ] : the primary-structure property of a different ribosomal 
RNA molecule for phylogeny theory-related evaluation is used for 173-184(1972)] and others - a logical 
and practical viewpoint - arguing ~ **** - Fox[International Journal of Systematic Bacteriology 27 : 44- 
57(1977)] ** -- it is arguing about the comparison catalog method to a procaryote classification, moreover, 
Kohne ** — Gen-Probe The strategy for obtaining the nucleic-acid fragment for using it as a probe to a 
ribosomal RNA molecule in an application patent (1983) of a shrine is described. 
[0004] 

[Problem(s) to be Solved by the Invention] If this invention is required when it is a double chain at the 
beginning used in order to detect DNA which may be used for the DNA probe method or the hybridization 
method which used the oligonucleotide or RNA, especially 16SrRNA gene of the Staphylococcus-aureus 
origin, it is going to offer detection method [ that the Staphylococcus aureus at the time of inspecting the 
oligonucleotide probe for Staphylococcus-aureus detection and causative-micro-organisms-of- food- 
poisoning inspection, and the bacterial infection and the contamination that carries out hybridization to the 
complementary DNA or the RNA array belonging to the stock which denaturalized beforehand and which 
should identified is simple, and high sensitivity ]. 
[0005] 

[Means for Solving the Problem] this invention person etc. searched widely about DNA or RNA which may 
be used for the DNA probe method or hybridization method which used the oligonucleotide, succeeded in 
creation of the oligonucleotide hybridized on 16SrRNA gene and the selection target of Staphylococcus 
aureus, and completed this invention. 

[0006] That is, this invention consists of the following three invention. 

1 . Invention about probe for Staphylococcus-aurei (Staphylococcus aureus) detection characterized by being 
DNA or RNA nucleic acid probe which has array of following ** thru/or **, or its complementary 
sequence. 

10 20 30 40 50** XGAGXAACAC GXGGAXAACC XACCXAXAAG ACXGGGAXAA 
CXXCGGGAAA 60 70 80 90 100 CCGGAGCXAA XACCGGAXAA XAXXXXGAAC CGCAXGGXXC 
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AAAAGXGAAA 1 10 120 130 140 150 GACGGXCXXG CXGXCACXXA XAGAXGGGAX 
' CCGCGCXGCA XXAGCXAGXX GGXA 1020 3040 50** GAGXAACACG XGGAXAACCX 
ACCXAXAAGA CXGGGAXAAC XXCGGGAAAC 60 70 80 90 100 CGGAGCXAAX ACCGGAXAAX 
AXXXXGAACC GCAXGGXXCA AAAGXGAAAG 1 10 120 130 140 CAGGXCXXCG 
XGXCACXXAX AGAXGGAXCC CGCGXCGAXX AGC 10 20 30 40 50** GGXCXXCGGA 
XCGXAAAACX CXGXXAXXAG GGAAGAACAX AXGXGXAAGX 60 70 80 AACXGXGCAC 
AXCXXGACGG XACCXAAXCA GAAAGC 10 20 30 40 50 ** AXGGAGGAAC ACCAGXGGCG 
AAGGGCACXX XCXGGXCXGX AACXGACGCX 10 20 30 40 ** AGXGXXAGGG GGXXXCCGCC 
CCXXAGXCXGCAGCXAACGC AXXAAGCA 10 20 30 40 ** AGCAACGCAA AGAACCXXAC 
CAAAXCXXGA CAXCCXXXGA CAACXCXA 10 20 30 ** CXXAAGCXXA GXXGCCAXCA 
XXAAGXXGGG10 20 30 40 ** XCAAAXCAXC AXGCCCCXXA XGAXXXGGGC XACACACGXG 
CXACA10 20 30 40 50** GXGAAXACGX XCCCGGCCXX XCXGAXXCAG CGXCCCGCCA 
XGCACGCGCA 60 70 80 90 100 CGAGXXXGXA ACACCCGAAG CCGGXGGAGX AACCXXXXAG 
GAGCXAGCCG 1 10 120 XCGAAGGXGG GACAAAXGAX (in a DNA array of any array, in X=T:RNA 
array, it is X=U) 

2. It is invention about the probe for Staphylococcus-aurei (Staphylococcus aureus) detection characterized 
by being 1 5-35 which are guided from the array indicated by the above-mentioned invention 1, DNA which 
has the array of 1 8 to 24 nucleotide, or its complementary sequence preferably, or an RNA nucleic acid 
probe. 

3. Invention about Staphylococcus-aurei (Staphylococcus aureus) detection approach characterized by 
carrying out hybridization of probe for Staphylococcus-aurei (Staphylococcus aureus) detection indicated by 
above-mentioned invention 1 or 2 to nucleic acid belonging to stock which denaturalized when required at 
first in the case of duplex chain, and which should be identified, and performing alternative detection or 
identification. 

[0007] This invention is explained more below at a detail for an understanding of this invention. 
The probe in probe this invention can be acquired from Staphylococcus-aureus DNA or a ribosome, or can 
be compounded by in vitro. In order to use it effective in detection assay, the probe of 15 or more bases has 
the desirable die length of a probe, that to which that [ the probe's ] by which the indicator is carried out by 
the well-known approach of generally enabling those detection was desirable, and, as for the desirable DNA 
probe, the radiation indicator was carried out for example, using 32P grade — or a nonradioactive indicator 
is given using a compound alternatively combinable with the directions matter which forms a detectable 
compound or detectable complex. As said complex, avidin, a biotin and an antigen, an antibody, and an 
enzyme and a compound like the substrate corresponding to it are mentioned. As another non-isotopic 
labeling, a fluorescence compound, a compound with high electron density, acridine ester, and luminescence 
lanthanides are mentioned. 

[0008] The probe of this invention is a nucleic acid probe for using for detection and identification of a 
bacteria microorganism of Staphylococcus aureus, and is DNA which becomes accuracy from the unique 
array of DNA or RNA with the probe of this invention useful in order to detect and identify various bacteria 
kinds of Staphylococcus aureus specifically by which the indicator was carried out respectively preferably 
more, or an RNA nucleic acid probe, i.e., the specific probe of Staphylococcus aureus. The specific probe of 
the Staphylococcus aureus of this invention is characterized by having the array which comes to exchange X, 
and A C and G in the array of the array of the following ** thru/or ** or its complementary sequence, i.e., 
the following **, thru/or **. 

10 20 30 40 50** XGAGXAACAC GXGGAXAACC XACCXAXAAG ACXGGGAXAA 
CXXCGGGAAA 60 70 80 90 100 CCGGAGCXAA XACCGGAXAA XAXXXXGAAC CGCAXGGXXC 
AAAAGXGAAA 1 10 120 130 140 150 GACGGXCXXG CXGXCACXXA XAGAXGGGAX 
CCGCGCXGCA XXAGCXAGXX GGXA 1020 3040 50** GAGXAACACG XGGAXAACCX 
ACCXAXAAGA CXGGGAXAAC XXCGGGAAAC 60 70 80 90 100 CGGAGCXAAX ACCGGAXAAX 
AXXXXGAACC GCAXGGXXCA AAAGXGAAAG 1 10 120 130 140 CAGGXCXXCG 
XGXCACXXAX AGAXGGAXCC CGCGXCGAXX AGC 10 20 30 40 50** GGXCXXCGGA 
XCGXAAAACX CXGXXAXXAG GGAAGAACAX AXGXGXAAGX 60 70 80 AACXGXGCAC 
AXCXXGACGG XACCXAAXCA GAAAGC 10 20 30 40 50 ** AXGGAGGAAC ACCAGXGGCG 
AAGGGCACXX XCXGGXCXGX AACXGACGCX 10 20 30 40 ** AGXGXXAGGG GGXXXCCGCC 
CCXXAGXCXGCAGCXAACGC AXXAAGCA 10 20 30 40 ** AGCAACGCAA AGAACCXXAC 
CAAAXCXXGA CAXCCXXXGA CAACXCXA 10 20 30 ** CXXAAGCXXA GXXGCCAXCA 
XXAAGXXGGG10 20 30 40 ** XCAAAXCAXC AXGCCCCXXA XGAXXXGGGC XACACACGXG 
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CXACA10 20 30 40 50** GXGAAXACGX XCCCGGCCXX XCXGAXXCAG CGXCCCGCCA 
XGCACGCGCA 60 70 80 90 100 CGAGXXXGXA ACACCCGAAG CCGGXGGAGX AACCXXXXAG 
GAGCXAGCCG 1 10 120 XCGAAGGXGG GACAAAXGAX (in a DNA array of any array, in X=T:RNA 
array, it is X=U) 

Furthermore, 15-35 which are guided from the array indicated above as a specific probe of the 
Staphylococcus aureus of this invention, and the thing which has the array of 1 8 to 24 nucleotide or its 
complementary sequence preferably can be mentioned. Preferably, 15-35 which are guided from the array 
indicated above, and the probe with which indicator oligomer ** of 18 to 24 nucleotide consists of 
complementary oligomer are probes desirable for this invention, and, specifically, the following array is 
mentioned. 

10 20 30 

• CACCTATTGG ATGGATATTC TGACCCTATT GAAGCCC 

10 20 30 

• ATGGCCTATT ATAAAACTTG GCGTACCAAG TTTT 

10 20 30 

• AACGACAGTG AATATCTACC CTAGGCGCGA CGT 
@C0gB#lfr$C0&C0<hLT : 

10 20 30 

• TTCGTCCAGA AGCACAGTGA ATATCTACCT AGGGCGCAG 
<3>C0E3ajj&>6C0fcC0,i:LT : 

10 20 30 

• TTTTGAGACA ATMTCCCTT CTTGTATACA CATTCATT 

10 20 30 

• TTGCGTTTCT TGGAATGGTT TAGAACTGTA 
<Z>COE3*l3&> 6 CO &CO t LT : 

10 20 30 

• GAATTCGAAT CAACGGTAGT AATTCAACCC 
<S>COE?U#>Sco&CO£:LT : 

10 20 30 

• AGTACGGGGA ATACTAAACC CGATGTGTGCA 
©CDEJU^ 6 CO &CO t LT : 

10 20 30 

** Consider as the thing from an array. : * CCACCTCATT CGATCGGCAG CTTCCAC 

[0009] Acquisition with a well-known present condition technique is possible for these nucleic acid probes, 
and they are obtained by various roots especially gene engineering, the direct manual, or automatic 
composition. 

[0010] First, rRNA of other living things used and isolated reverse transcriptase, and acquisition of a probe, 
the synthetic this invention person, etc. identified as complementary a DNA array as rRNA of 
Staphylococcus aureus without homology. Reverse transcriptase is the approach of using RNA as mold, 
imprinting it and making a complementary DNA strand (cDNA), and was able to compound rRNA to cDNA 
of Staphylococcus aureus by using this enzyme. After identifying the DNA fragment which carries out the 
cord of the 16SrRNA(s) by hybridization, the nucleotide sequence of those DNA was determined by the 
standard approach (for example, Sanger etal, 74: 5453 (1977), and Proc.Natl.Acad.Sci). The homology 
region and the heterology field were determined as compared with other various rRNA arrays released to the 
degree in this nucleotide sequence. The DNA fragment of Staphylococcus aureus was obtained for the field 
without the array and homology of the others released using the formation of a subclone, or an 
oligonucleotide automatic synthesizer unit. The indicator of these characteristic Staphylococcus-aureus 
DNA fragments can be carried out using 32P or 35S, and it can be used as a probe for examining to the both 
sides of Staphylococcus aureus and non-Staphylococcus aureus. Moreover, if, a probe array can be included 
in a vector and the obtained vector can also be used as a probe. The vector used for this must not have 
homology in neither of the non-Staphylococcus aureus which may exist in the sample examined. 
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[001 1] The array of a probe specific to Staphylococcus aureus is explained below. The array of the array 
* numbers 1 -9 in a (array table) shows the nucleotide sequence of nine parts of Staphylococcus-aureus 
16SrRNA. This array is computer program FTgenetics (GENETYX). It uses and they are two kinds of data 
banks. GenBank (the U.S.Department of Health and HumanServices) When it compares with the nucleic- 
acid array indicated by EMBL (European Molecular Biology Laboratory), it is the part in which certainly 
differing in the field of non-Staphylococcus aureus and a base some was checked. 

[0012] Although the probe of this invention has the above-mentioned array, it is not limited only to them 
and, in addition to the array shown in the array table, also contains a probe with 15-35 which are guided 
from those arrays, and the array preferably constituted by the oligomer or complementary oligomer of 1 8 to 
24 nucleotide. These probes can also be used combining two or more kinds of probes. 
[0013] How to compound polynucleotide pro-BU using an oligonucleotide automatic synthesizer unit is 
explained below. Polynucleotide pro-BU of 37 nucleotide chain length with the following convention array 
was compounded by the thio phosphite method (JP,61 -180002, A). When composition was completed, the 
polynucleotide was separated from support, the specified substance was able to be isolated preparatively by 
HPLC using CI 8 column by the known chromatography method, and the polynucleotide with about 99% of 
purity was able to be obtained. As compared with the standard polynucleotide of 37 bases, generation was 
checked for the created polynucleotide by electrophoresis. 

After checking that the base sequence of the polynucleotide created by the approach of 5 '- CACCTATTGG 
ATGGATATTC TGACCCTATT GAAGCCC -3' above is right with a known dideoxy chain termination 
method, it investigated whether this polynucleotide would combine with 16SrRNA(s) of Staphylococcus 
aureus. First, 16SrRNA(s) were extracted from Staphylococcus aureus a phenol chloroform extraction and 
by operating ethanol precipitation etc. It checked that mixed the created probe with this, made reverse 
transcriptase act under alpha-35 S-dATP existence, this probe became a primer, and the cDNA expanding 
reaction was advancing using approaches, such as an electrophoresis method and autoradiography. It 
checked that created polynucleotide pro-BU checked 16SrRNA(s) made into the target, and was combinable 
with this result. 

[0014] If these nucleic-acid arrays are required when it is a duplex chain at first, they have the property 
which forms the complementary DNA or the RNA array which denaturalized, and a hybrid. Incubation in a 
basic culture medium, the rise of culture-medium temperature, and these 2 process can combine the 
denaturation of a nucleic acid, or an operation of microwave can perform it again. Hybrid formation can be 
performed by various approaches. 

[0015] The indicator of the probe of this invention is carried out to this contractor about the indicator of a 
nucleic acid probe by one of the well-known approaches. For example, this is also well-known, although an 
indicator is carried out with the radioisotope of 32P grade or an indicator is carried out with nonradioactive 
isotopes, such as an enzyme. In a certain case, although the indicator of the probe is not carried out with an 
enzyme, it is chemically embellished with the biotin which can exist for example, after hybridization 
[0016] 

[Function] by forming nucleic-acid hybrid complex and detecting this complex by contacting this probe to 
the bacteria in a sample, under the conditions from which rRNA of all the Staphylococcus aurei that exist in 
a sample, and the hybridization of this probe become possible, the probe of this invention can detect 
existence of the Staphylococcus aureus in a sample, and is proof about existence of the Staphylococcus 
aureus in a sample - it can shine. Especially almost all genes consist of compound mixture of rRNA[protein 
and RNA. In all living things, participate in translation of genetic information, and it has the multiplex copy 
of] to which three sorts of different ribosomal RNA molecules exist in bacteria (5S, 16S, 23S) (Noller 
(1984) Ann.Rev.Biochem.53: 119). Various bacterial cells are about 1.2x104. Since the ribosome of an 
individual is included, any cell is at least 1.2x104. As opposed to each rRNA of a molecule being included 
Since other genes in bacteria only recognize 1-2 copy existence per cell, and the mRNA product is not stable 
and it moreover does not always imprint, Detection of rRNA by hybridization is about 1 04 to the 
hybridization to DNA of other genes. Twice sensibility will be good. 
[0017] 

[Example] Nine sorts of probes (SA31, SA32, SA33, SA41, SA51, SA81, SA9, SA101, and SA1 1 1) which 
have the array shown in the array table and the following arrays with homology were compounded by the 
above-mentioned thio phosphite approach, and the identification trial was performed about the Li 
Staphylococcus aureus and non-Staphylococcus aureus by hybridization assay. 
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10 20 30 

• SA31; CACCTATTGG ATGGATATTC TGACCCTATT GAAGCCC 

10 20 30 

SA32; ATGGCCTATT ATAAAACTTG GCGTACCAAG TTTT 

10 20 30 

SA33; AACGACAGTG AATATCTACC CTAGGCGCGA CGT 

10 20 30 

SA41; TTCGTCCAGA AGCACAGTGA ATATCTACCT AGGGCGCAG 

10 20 30 

SA51; TTTTGAGACA ATAATCCCTT CTTGTATACA CATTCATT 

10" 20 30 

SA81; TTGCGTTTCT TGGAATGGTT TAGAACTGTA 

10 20 30 

SA9; GAATTCGAAT CAACGGTAGT AATTCAACCC 

10 20 30 

SA101 ; AGTACGGGGA ATACTAAACC CGATGTGTGCA 

10 20 30 

SAlll;CCACCTCAn GGAAAATCCT CGATCGGCAG CTTCCAC 

10 20 

The result of a trial was shown in Table 1. As shown in Table 1, the specific thing was shown in 
Staphylococcus aureus and the inside SA31, SA32, SA33, SA41, SA51, SA9, and SA1 1 1 of these probes 
hardly performed hybridization with DNA of the non-Staphylococcus-aureus origin, or RNA. However, 
some pseudopositiveness was seen about SA81 and SA101. In addition, the non-Staphylococcus aureus 
shown in Table 1 is a part of the strains which can serve as a subject of examination in Staphylococcus- 
aureus inspection. 
[0018] 
[Table 1] 
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[0019] 

[Effect] Detection of the Staphylococcus aureus using the probe of this invention gives a quick and exact 
result, is the laboratory of clinical or food and can investigate the existence of the Staphylococcus aureus in 
a sample to the inside of a short time. Moreover, since it depends for the detection approach of this 
invention on the bacterial nucleic-acid content instead of a biological property with much other various 
fluctuation, not only a typical kind but a non-type-kind is biologically [ Staphylococcus aureus ] detectable, 
and further, since the cell to which this detection approach not necessarily survives in detection is not 
needed, the need for the transport medium for transportation of a sample to a laboratory does so the 
outstanding effectiveness of removing. 
[0020] 

[Layout Table] array number: - die-length [ of one array ]: - mold [ of 154 arrays ]: - number [ of nucleic- 
acid chains ]: - single strand topology: — class [ of straight chain-like array ]: - 1 6SrRNA array 
XGAGXAACAC GXGGAXAACC XACCXAXAAG ACXGGGAXAA CXXCGGGAAA 
CCGGAGCXAA 60XACCGGAXAA XAXXXXGAAC CGCAXGGXXC AAAAGXGAAA 
GACGGXCXXG CXGXCACXXA 120 XAGAXGGGAX CCGCGCXGCA XXAGCXAGXX GGXA 154 
array number: - die-length [ of two arrays ]: — mold [ of 143 arrays ]: — number [ of nucleic-acid chains ]: - 
- single strand topology: class [ of straight chain-like array ]: - 1 6SrRN A array GAGXAACACG 
XGGAXAACCX ACCXAXAAGA CXGGGAXAAC XXCGGGAAAC CGGAGCXAAX 60 
ACCGGAXAAX AXXXXGAACC GCAXGGXXCA AAAGXGAAAG CAGGXCXXCG 
XGXCACXXAX 120 AGAXGGAXCC CGCGXCGAXX AGC 143 array number: - die-length [ of three 
arrays ]: - mold [ of 86 arrays ]: - number [ of nucleic-acid chains ]: — single strand topology: — class [ of 
straight chain-like array ]: - 16SrRNA array GGXCXXCGGA XCGXAAAACX CXGXXAXXAG 
GGAAGAACAX AXGXGXAAGX AACXGXGCAC 60 AXCXXGACGG XACCXAAXCA GAAAGC 
86 array number: — die-length [ of four arrays ]: ~ mold [ of 50 arrays ]: — number [ of nucleic-acid 
chains ]: — single strand topology: — class [ of straight chain-like array ]: « 16SrRNA array 
AXGGAGGAAC ACCAGXGGCG AAGGGCACXX XCXGGXCXGX AACXGACGCX 50 array 
number: — die-length [ of five arrays ]: - mold [ of 48 arrays ]: - number [ of nucleic-acid chains ]: - single 
strand topology: - class [ of straight chain-like array ]: - 16SrRNA array AGXGXXAGGG 
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GGXXXCCGCC CCXXAGXCXG CAGCXAACGC AXXAAGCA 48 array number: -- die-length [ of six 
arrays ]: — mold [ of 48 arrays ]: — number [ of nucleic-acid chains ]: — single strand topology: — class [ of 
straight chain-like array ]: ~ 1 6SrRNA array AGCAACGCAA AGAACCXXAC CAAAXCXXGA 
CAXCCXXXGA CAACXCXA 48 array number: - die-length [ of seven arrays ]: -- mold [ of 30 arrays ]: - 
- number [ of nucleic-acid chains ]: — single strand topology: — class [ of straight chain-like array ]: ~ 
1 6SrRN A array CXXAAGCXXA GXXGCCAXCA XXAAGXXGGG 30 array number: - die-length [ of 
eight arrays ]: — mold [ of 45 arrays ]: — number [ of nucleic-acid chains ]: -- single strand topology: — class 
[ of straight chain-like array ]: - 1 6SrRNA array XCAAAXCAXC AXGCCCCXXA XGAXXXGGGC 
XACACACGXG CXACA 45 array number: ~ die-length [ of nine arrays ]: -- mold [ of 120 arrays ]: - 
number [ of nucleic-acid chains ]: — single strand topology: — class [ of straight chain-like array ]: — 
1 6SrRNA array GXGAAXACGX XCCCGGCCXX XCXGAXXCAG CGXCCCGCCA XGCACGCGCA 
CGAGXXXGXA 60 ACACCCGAAG CCGGXGGAGX AACCXXXXAG GAGCXAGCCG 
XCGAAGGXGG GACAAAXGAX 120 

[Translation done.] 
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(54) [ffRQ«»] »fe^K!>*Br*wjffl^o^^ar«ftaj*fe 



(57) [Rife] 

ftfiUOEKlfcW*, «ta^K«>*«R ( Staphylococcus 
aureus ) <Dttffl*jfiiS*^iEtttCtf 9 C £ *T 

[MS] IttBWtWTiDNAXttRNAM^n- 
^e>&SHfe^K^acSffl ( Staphylococcus aureus 
_) «HI«^P ^ ?»1«^P - «»l>8»6^ K9 
£Rt§3I ( Staphylococcus aureus ) ^ffi^^ e 

[SSS] ftfi^PCStnR ( Staphylococcus aureus ) 



(2) WHW6-90 79 8 

l 2 
l®¥tm*<omm] *«»i-r««e^K'>aWa ( Staphylococcus aureus 

5U**T*DNAXttRNA«K^a-^r**C4** 

10 20 30 40 50 

CD XGAGXAACAC GXGGAXAACC XACCXAXAAG ACXGGGAXAA OCKCCOGAAA 

60 70 80 90 100 

CCGGAGCXAA XACCGGAXAA XAXXXXGAAC CGCAXGGXXC AAAAGXGAAA 
110 120 130 140 150 

GACGGXCXXG CXGXCAO0CA XAGAXGGGAX CCGCQCXGCA XXAOOCAGXX 
COCA 

10 20 30 40 50 

© GAGXAACACG XGGAXAACCX ACCXAXAAGA CXGGCAXMC XXCGGGAAAC 

60 70 80 90 100 

CGGAGCXAAX ACCGGAXAAX AXXXXOXACC GCAXGGXXCA AAAGXGAAAG 

110 120 130 140 

CAGGXCXXCG XGXCACXXAX AGAXGGAXCC CGCGXCGAXX AGC 

10 20 30 40 50 

<3> GGXCXXCGGA XCGXAAAACX CXGXXAXXAG GGAAOVACAX AXGXGXAAGX 

60 70 80 

AACXGXGCAC AXCXXGACGG XACCXAAXCA GAAAGC 

10 20 30 40 50 

@> AXGGAGGMC ACCAGXGGCG AAGGGCACXX XCXGGXCXGX AACXGACGCX 

10 20 30 40 

© AGXGXXAGGG GGXXXCCGCC CCXXAGXCXG CAGCXAACGC AXXAAGCA 

10 20 30 40 

© AGCAACGCAA ACAACCXXAC CAAAXCXXGA CAXCCXXXGA CAACXCXA 

10 20 30 

© O0CAAGCXXA GXXGCCAXCA XXAAGXXGGG 

10 20 30 40 

<B> XCAAAXCAXC AXGCCCCXXA XGAXXXGGGC XACACACGXG CXACA 

10 20 30 40 50 

<S) GXGWCACGX XCCCGGCCXX XCXGAXXCAG CGXCCCGCCA XGCACGCGCA 

60 70 80 90 100 

CGAGXXXGXA ACACCCGAAG CCGGXGGAGX AACCXXXXAG GAGCXAGCCG 

110 120 
XCGAAGGXGG GACAAAXGAX 
(l*moiB^JfcDNAB23?iJ©»'& X = T : R NAS [0001] 

yuotra x=u> imsKLt<omm»m mmmt. ok*** 

ft£ 1 5-35, 5f*U<«l 8-2 45?^ Uaf^FO 40 «BOlfttaccR| , }"**>© , r**. 

Kwxtt*<z>tB» z> d n ax« r n a&m [0002] 

aphylococcus aureus ) ^Mffl^P-^, *4*SA#<DPHtt«J, XOL ^ShtMt^WL^O *t*4<DJ» 
[»#«3J IWt5llXB2ficlB«3nfc«fi^K ftft:/ F*aWiroe***r«ctt, Jttt8«. » 

fS<*» ( Staphylococcus aureus ) 8t*£«**I-Ci|5fiJg#, Bi^tgSCCCi/c^filfP^f ot C» 

^©»^cc£*r*ti*aatLfcRis8*i ztfi* ?tih&tmmm(<csT&&$mte, i8-2 4B# 

( Staphylococcus aureus ) tftttJ^ffi. »«WSISS, V PJRJ& BI&&<Dil7G, Tween80 CD?K 



(3) 



- 9 0 7 9 8 



[0 0 0 3 ] iSB^MH^tJSa-ri/cdbtt:. * y rf* 

H Kohne[ Biochemical Journal 8_ : 1104-1018(1968)] 
6Wt, r RNAiB^JCD^P-^IHSr* l^CD^CC 
OC^ra^L/"C*50, Race*J<fe ^Campbell [Journal of 
Bacteriology 107 : 543-547(1971)] S&o/dfflfi 
«^6>® r RN A(DfflElttSCXcn6C0fflRI14©ga[* 

lfil/TOI) 0 jg&C, Soqin[Journal of Ktolecular Evolu 
tion 1_: 173-184(1972)] 6 tl ^#££f&W^<0irfI 

0» Fox [International Journal of Systematic Bacter 
ioloqy 27 : 44-57(1977)] 6(1 JR«£W*WB^<Dtt 
f$*^n^COC^iaut^l, 0 X, Kohne fctt, 
Gen-Probe *±CDffiIK^I* (1983)^T\ 'J # >/- A R N A 

[0 004] 

10 20 



* «Y^-^a>ffi6Cfl6fflSnf#SDNAX«RNA, «fCC 
NA*fcttRNAEJU4'W:7y ? Kff^T-SHfe^K 

10 [0 0 0 5 ] 

^U^^ K4fflCi/cDNA , /n-'/ffi*| > i^>f^'j 
y-f ^-^3>ffitcffifflStlf#4DNAX«RNAtCO 
lva£<«*U »&^K 6S rRNAie 

?-4»«WK:>w:/y y-f x-rs*y ^u*^ kcd 

[0 0 0 6 ] BP^, *»>HBKT©3»W^e»&4t>© 

1. TTE©712«©K^«*©^«BW*W-r*D 
20 NAXBRNA«B^a-yr*SCi4»»itSJt 
fi^K^ScBSI ( Staphylococcus aureus ) ^fflfll^n 



30 40 50 

<D XGAGXAACAC GXGGAXMCC XACCXAXAAG ACXGGGAXAA CXXCGGGAM 

60 70 80 90 100 

CCGGAGCXAA XACCGGAXAA XAXXXXGAAC CGCAXGGXXC AAAAGXGAM 
110 120 130 140 150 

GACGGXCXXG CXGXCAO0CA XAGAXGGGAX CCGCGCXGCA XXAGCXAGXX 
GGXA 

10 20 30 40 50 

0 GAGXAACACG XGGAXAACCX ACCXAXAAGA CXGGGAXAAC XXCGGGAAAC 

60 70 80 90 100 

CGGAGCXAAX ACCGGAXAAX AXXXXGAACC GCAXGGXXCA AAAGXGAAAG 

110 120 130 140 

CAGGXCXXCG XGXCACXXAX AGAXGGAXCC CGCGXCGAXX AGC 

10 20 30 40 50 

O GGXGXXCGGA XCGXAAAACX CXGXXAXXAG GGAAGAACAX AXGXGXAAGX 

60 70 80 

AACXGXGCAC AXCXXGACGG XACCXAAXCA GAAAGC 

10 20 30 40 50 

© AXGGAGGAAC ACCAGXGGCG MGGGCACXX XCXGGXCXGX AACXGACGCX 

10 20 30 40 

(5) AGXGXXAGGG GGXXXCCGCC CCXXAGXCXG CAGCXAACGC AXXAAGCA 

10 20 30 40 

© AGCAACGCAA AGAACCXXAC CAAAXO0CGA CAXCCXXXGA CAACXCXA 

10 20 30 

® CXXAAGCXXA GXXGCCAXCA XXAAGXXGGG 

10 20 30 40 

® XCAAAXCAXC AXGCCCOOCA XGAXXXGGGC XACACACGXG CXACA 



(4) 



«fH¥6 - 9 0 7 9 8 



10 20 30 40 50 

GXCAAXACGX XCCCGGCCXX XCXGAXXCAG CGXCCCCCCA XCCACGCGCA 

60 70 80 90 100 

CGAGXXXGXA ACACCCCAAG CCGGXGGAGX AACCXXXXAG GAGCXAGCCG 
110 120 



XCCAAGGXGG GACAAAXGAX 
(t*m©iE?»J«>DNAi35»JcD»^ X = T : RNAIE 

&\<Dm& x-u) 

2. jje»?b 1 tczmztitcmii&hmmztiz i 5- 

3 5, »4L<»1 8^2 4**U**F©K^JX«* 10 

*4 C i *«fft i t S«6^ F >»9M« ( Staphylococc 
us aureus ) Hfflffl^n - 7lCtor&mi. 

( Staphylococcus aureus ) ^fcHflJ^'P - SSJH 

JE*ff9Ci*Wikt'r*«e^F->«BII ( Staphylo 
coccus aureus ) t^m^aCCM^ &^J 0 
[000 7] *«W(D»B©fc*K:«TCC*«flli* i 0 20 

^fBMCCfcWS^a-^i. fte^F^Sc»DNA*C^ 

10 20 



[0008] XfflXD'fU - ^B, F ^SOJffi 

WflBtt, *^»*L<tttHHStlfcDNA*3ltBRNA 
CMtMEW** 6 tt * D N A * fc « R N A«K ^ ia - 

CDWfe:/ F *»»<D«Wffj:/ti - TIE<X>ftM<S>cD 

^tXtA4C4Gti!3lirtt4E?>J*W«C44 



30 40 50 

0 XGAGXAACAC GXGGAXAAGC XACCXAXAAG ACXGGGAXAA CXXCGGGAM 

60 70 80 90 100 

CCGGAGCXAA XACCGGAXAA XAXXXXGAAC CGCAXGGXXC AAAAGXGAM 
110 120 130 140 150 

GACGGXCXXG CXGXCACXXA XAGAXGGGAX CCGCGCXGCA XXAGCXAGXX 
GGX* 

10 20 30 40 50 

(2) GAGXAACACG XGGAXAACCX ACCXAX4AGA CXGGGAXAAC XXCGGGAAAC 

60 70 80 90 100 

CGGAGCXAAX ACCGGAXAAX AXXXXGAACC GCAXGGXXCA AAAGXGAAAG 

110 120 130 140 

CAGGXCXXCG XGXCACXXAX AGAXGG\XCC CGCGXCGAXX AGC 

10 20 30 40 50 

(3) GGXCXXCGGA XCGXAAAACX CXGXXAXXAG GGAAGAACAX AXGXGXAAGX 

60 70 80 

AACXGXGCAC AXCXXGACGG MCCXAAXCA GAAAGC 

10 20 30 40 50 

© AXGGAGGAAC ACCAGXGGCG AAGGGCACXX XCXGGXCXGX AACXGACGCX 

10 20 30 40 

® AGXGXXAGGG GGXXXCCGCC CCXXAGXCXG CAGCXAACGC AXXMGCA 

10 20 30 40 

® AGCAACGCAA AGAACCXXAC CAAAXCKXGA CAXCCXXXGA CAACXCXA 



(5) 



6-90798 



10 20 30 

© OOCAAGCXXA GXXGCCAXCA XXAAGXXGGG 

10 20 30 40 

<B> XCAAAXCAXC AXGCCCOOCA XGAXXXGGGC XACACACGXG CXACA 

10 20 30 40 50 

<S> GXGNAXACGX XCCCGGCOOC XCXGAXXCAG CGXCOCGCCA XGCACGCGCA 

60 70 80 90 100 

CGAGXXXGXA ACACCCCAAG CCGGXGGAGX AACO000CAG GAGOCAGCCG 
110 120 



XCG4AGGXGG GACAAAXGAX 
(t^-rncDEyiJfcDNAIBJiJCDiS^ X-T:RNAS 

wmms x = u> 

T. ±KCclBtt$4i/ciB9tJ^e>R2»SnS 1 5-35, 
#*L<tt 18-24** U** F©BWXtt*0>tHtt 
KJIEW*Wr**><D**W4Ci36sr*4. ±IBtcfH$g 
StifciBW*>6>H»3ti* 1 5-3 5, »*l/<«18 

^-*61»fiR3 ft* **Wci0»*l/ti 

10 20 30 

• CACCTATTGG ATGGATATTC TGACCCTATT GAAGCCC 

10 20 30 

• ATGGCCTATT ATAAAACTTG GCGTACCAAG TTTT 

10 20 30 

• AACGACAGTG AATATCTACC CTAGGCGCGA CGT 

10 20 30 

• TTCGTCCAGA AGCACAGTGA ATATCTACCT AGGGCGCAG 

10 20 30 

• TTTTGAGACA ATAATCCCTT CTTGTATACA CATTCATT 

10 20 30 

• TTGCGTTTCT TGGAATGGTT TAGAACTGTA 

10 20 30 

• GAATTCGAAT CAACGGTAGT AATTCAACCC 

10 20 30 

• AGTACGGGGA ATACTAAACC CGATGTGTGCA 

10 20 30 

• CCACCTCATT GGAAAATCCT CGATCGGCAG CTTCCAC 

[0 0 0 9 ] Cti6©«M^o-^tta»i<D3HttS»5r 
6ft£ e 50 



30 



40 



[0010] :/P-^cPBtfg£^fiR 

*T, ffi©£»©rRNA±tt*IHtt* 
#fc tcl>«S:/ F-MMWDr RNAifflfflWttDNAiB 

■BR«RNA*«H4LTtf!tv *ti*IEaf UrtfflBW 
ftDNA«(cDNA)tff4*ffir*!) 4 COB** 
fflC»6C46Cj:D, S6^K^f(DrRNA^6cD 
NA**J5S-r*C4*«ffl3fcfc. >W:/y * F»JSWcJ:D 
1 6 S r RNA^rrJ- Ft4DNA77^> 
l/fcfit *tl6©DNA<D^^U*^ FiB?»J4«!|IWS' 
j£ (PJAKSanger etal , 74: 5453 (1977), Proc.Natl. 
Acad.Sci ) iC J: C 05? * FRJU 

^3n"CC^ffe(DSI^(DrRNAB5^J4J:b 

y * * f a»^fiS§gB*fl3i»r*e^ F 

^»B©DNA:^*y> r *:f#fc. Cft6©«F»fi<l& 
ffe^h^«IDNA77^>h^"Ptl<tf 5 S 

ft K 4>tg|HJtt^r W Uttttt6ft^. 
[0011] Itft^F^SWfcWJIWa^a-^oBW 

1^90BWtt, SfeT'F^Il 6 S r RNACD9SP 

a- ^-7'py7/s • ? *X(GENETYX) 

2iS(Of-^A*>^ GenBank (the U.S. Depar 
tment of Health and Human Servi ces) L EMBL (Europea 
n Molecular Biology Laboratory)^ IBIS 3 ft~Cl>&^ 
»«*J£JtttLfcBL #»S:/Ftf#M±ttfflttffl<D« 

[0012] tRiHO^o-^t ±IBIB5»J*WrSt> 

^Mtc^UfcKJWcJraA., *ft6©EM*»e>B§»3ft4 
15-35, «F*l,<ttl 8-24^^U*^FO* 1 ; 



9 

[00 13] *U=f3?^u*^ Ka»^fiJE««*ffl^r 
# y * * u F :/n - ^*^iar **j**JMT«:iBW 
T*. TIBCWHSEJ»J*»^3 7 * * u** F«fi<Dtf 
'J^^^F7'P-^mx7 7 >f h£ (49HHS 
6 1 - 1 8 0 0 0 2) CCj^T'&fiRl/fc. £/3c#5S7 1/ 

u**Fft»*c<t*ffl*fc. flafcOfc#ys*i,:** 

F*, ««U^r3 7*«©«»#ij3C*u*^FiJt 

5'- CACCTATTGC ATGGATATTC TGACCCTATT GAACCCC - 3' 

±K<D#ffi«cj: otf^l/c^ y * * U** F0D*SE 
3WIEUHC4** g£ft]CD^f r ^^>'^cJ:orfl6iSL/ 

yta, cco^y **u**f#»&:/f$#«cdi 6 s 

rRNAtC*S-&t"S^i'^^*BI-</c. $lT\ Stfi^ F 
WS^^>16SrRNA^ 

- ,s S-dATP|?aET-ca!IE3faBR*f¥ffl3ti: % C<D 

btc#vz*is** F^n-^tt, iWiin^i 6 
SrRNASISt, ft^rjriCitJIBLfc. 

[0014] cn6a>ssBB^J», sw:isirc&£*g 

^CCsjWT*tl«, ai4Sti/c*11fWDNA*/c«RN 

APJt^-f^y^ F*0fiW*ttK*WL/ri>s. « 
KOKtttt. *WS«**r©-{>**^- F. JgitbA 
ffi©-b#^ eft 6 2 7'ut^©l^l/cOTg7^ * 

[0 0 l 5 ] *^Hjcr>^a-^«, 
Slitter fflu«*.tf'W:/y * FJBJ5fc»ecff«EWtt 

[0016] 

ftf **6^*Jt6^F-58WI©r RNAi/W^'J * 
F»JSRpJ«<t&**ftTr. tt^P-^«rKfi«t«©«« 

F->SW©#aE**tt , J-*c4*«r* 1 tt*4*(Dita:/ 
F»?»B©IWE*BE«fc-r4C<k^'r#4 (l »«c, 55 4 



(6) #P3¥6 - 9 0 7 9 8 

10 

trna c*>'^«4rna©»£- 

K(H^-r£4><DT£>9, IB«CCtt3«©»ttoft:y#V 
-ARNA^f-^fffiE-TS (5 S. 16S. 23S) ] 
CO^fin tr-«:W0 ( Noll er (1984) Ann.Rev.Biochem. 
53: 119 ) , S=ffifflffl*fflia«^1.2X 1 o 4 «<oy#!/ 
l>Tft<DJNBISfc*i>&< 4fel.2 x 1 0 

10 frfc. ^0mRNAffB(i5£WcC<, 

Tl*S*>wrttttC>/c«>, '^tzfVy F»JSS«:J:«rR 
NACD^W^, flfiOjliK^CDDNACc^f-ri^^^y * 
F»Wc#UT*jl 0 4 fiS«K*J<feCiC4«:a4. 
[0017] 

FlZ^&QWXDy'a-? (SA31 > SA32,SA33,SA41 I SA5 
1,SA81,SA9,SA101,SA111 ) £±12^ :t 7 r ^ F^ 

at^i, *w :/y 9 FJ^JsJtr v-fe-fccjiij y«tfe^ 

20 & o te, 

10 20 30 

SA31; CACCTATTGG ATGGATATTC TGACCCTATT GAAGCCC 

10 20 30 

SA32; ATGGCCTATT ATAAAACTTG GCGTACCAAG TTTT 

10 20 30 

SA33; AACGACAGTG AATATCTACC CTAGGCGCGA CGT 

10 20 30 

SA41; TTCGTCCAGA AGCACAGTGA ATATCTACCT AGGGCGCAG 

10 20 30 

30 SA51; TTTTGAGACA ATAATCCCTT CTTGTATACA CATTCATT 

10 20 30 

SA81; TTGCGTTTCT TGGAATGGTT TAGAACTGTA 

10 20 30 

SA9; GAATTCGAAT CAACGGTAGT AATTCAACCC 

10 20 30 

SA101 ; AGTACGGGGA ATACTAAACC CGATGTGTGCA 

10 20 30 

SAlll;CCACCTCAn GGAAAATCCT CGATCGGCAG CTTCCAC 

10 20 

40 ^.(om^miftcfjkbtco mi tc^-rj:^^, cne 

-70}*} %SA31,SA32 ,SA33 ,SA41,SA51,SA9 , SA111 

«»e^F->»«tc«F»Wr*-5ci*s^Sti, #ne 
"7 F *>i£i@fi3fcCDD N A&&C4SR N A 4te&3i<t A,4^ 
^'J? Fff2l&£fT&fc>&30>o/c 0 U#>LSA8l,SA10lCC 

*Htfc/F «a^F->WB«BIECC*5Cir, tfc 

[0018] 

[*1 ] 



(7) 
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11 



12 







SA31 SA32 SA33 SA41 SA51 SA81 SA9 SA101 SA111 




+ + + ± + ± + + + 


m&7wnm tss-i 


+ + ± + + + + + + 




-----±±±± 




-------±- 




-------±- 




-------±- 




-----±±±- 


•JXfU7 


~-±-±±±4-± 


MBS 





[0 0 2 0 ] 
Se?'JOg$ : 1 54 



[0019] 

«c^«6(D^i^^WttHrw&<3|fflB(DSMS*Cctt 30 ee?iJcD^ : 

*tt6"i\ ^N«saW«c«fetftlH^«ftr*f5. Etc, h#n>>- : Hlftf* 

BJ^BI»a^rL4t#l/t^Slllltij»i U4* ie^iJCDaS: 1 6 S r R N A 

nm 

XGAGXMCAC GXCGAXAACC XACOCAXAAG ACXGGGAXAA CXXCGGGW\ GCCGAGCXAA 60 

XACCGCAXAA XAXXXXGAAC CGCAXGGXXC AAAAGXGAAA GACGGXCXXG CXGXCACXXA 120 

MGAXGGGAX CCGCOCXGCA XXAGCXAGXX GGX4 154 



BS^J## : 2 
IB^JCDg^ : 1 43 



: 3 



*40 i2?iJCDaS : 1 6 S r RNA 

WW 

GAGXAACACG XGGAX4ACCX ACO0W\AGA CXGGGAXAAC XXCGCGMAC CGGAGOCAAX 60 
ACCGGAXAAX AXXXXGAACC GCAXGGXXCA AAACXGAMG CAGGXCXXCG XGXCACXXAX 120 
AGAXGGAXGC CGCGXCGAXX AGC 143 

★ £gCD& : -*ffl| 

★ SB^iJcD^S : 1 6 S r RNA 

GGXCXXCGGA XCGXAAAACX CXGXXAXXAG GGAAGAACAX AXGXGXAAGX MCXGXGCAC 60 
AXCXXCACGG XACCXAAXCA GAAAGC 86 



* . . > (8) 1$K¥6 - 9 0 7 9 8 

13 14 

: 5 0 h#n^- : mffiJt 

E&PKDM : mm * W(DiS: 16SrRNA 



AXGGAQGAAC ACCAGXGGCG AAGGGCACXX XCXGGXCXGX AAOCGAOGCX 50 
ffi?»J#-*f : 5 * ftogfc : 

lffiW<Dfi3 : 4 8 h#U^- : ftifltfc 

ie^iJCDM : X fSPJOWH : l 6 S r RNA 

em 

AGXGXXAGCC GGXXXCCCCC CCXXAGXCXG CAGCXAACCC AXXAAGCA 48 
EM** : 6 *M0tt: — ** 

EFUOfiS : 4 8 h«FP3*- : BMtt 

EM<Z>a : tm ★ EMOflBH : 16Sr RNA 

wm 

ACCAACGCAA AGAACO0CAC CAAAXCXXCA CAXCCXXXGA CAACXOCA 48 
E7MHI : 7 *iJ(CD& : -*jR 

EWOftS : 3 0 htfniP- : UffiR 

nm<om : &k a em<dss : 1 6 s r rna 

EM 

O0CAAGCXXA GXXGCCAXCA XXA4GXXGGG 30 
E*J## : 8 ♦MKDtt : 

EMOfiS : 4 5 htfns;- : mffik 

%m<Dm : &m ♦ tmomm : 1 6 s r rna 

em 

XCAAAXCAXC AXGCCCCXXA XGAXXXGGGC XACACACGXG OCACA 45 

KW## : 9 * WOK : — 

EM©fi3 : 1 2 0 h^n^- : mW< 

EM©3S : * mWmm : 1 6 S r R N A 

GXGAAXACGX XCCCGGCCXX XCXGAXXCAG CGXCCCGGCA XGCACGCGCA CGAGXXXGXA 60 
ACACCCGAAG CCGGXGGAGX AACCXXXXAG GAGCXAGGCG XCGAAGGXGG GACAAAXGAX 120 



